The distribution and localization of the fucose-binding lectin in rat tissues and the identification of a high affinity form of the mannose/N-acetylglucosamine-binding lectin in rat liver.
A small-scale affinity chromatographic procedure was developed to screen for the presence of fucose and mannose/N-acetylglucosamine-binding lectins in small amounts of rat tissues. Of all tissues examined, only the liver contained the fucose-binding lectin, whereas both liver and blood serum contained the mannose/N-acetylglucosamine lectin. By means of immunocytological methods using antibodies to hepatic lectins, the fucose lectin was shown to be uniquely present in Kupffer cells and absent in all other types of rat macrophages examined. The binding and uptake of different neoglycoproteins by nonparenchymal cell fractions of liver indicated that the fucose-binding lectin was either not responsible for the uptake or that more than one lectin was acting. With the identification of another lectin (Mr = 180,000) by the above screening procedure for hepatic lectins and the results of studies in the following paper (Haltiwanger, R.S., and Hill, R. L. (1986) J. Biol. Chem. 261, 7440-7444) two lectins appear to be involved. A small amount of the hepatic mannose/N-acetylglucosamine lectin was found by the above screening procedure to have a higher affinity for L-fucosyl-bovine serum albumin-Sepharose than the majority of the lectin in hepatocytes. This lectin, called the high affinity form, was purified and its properties examined. On a weight basis the high affinity form bound 7-12 times more ligand than the normal form. Its Ka for L-fucosyl-bovine serum albumin was 2.3 X 10(9) M-1 compared to 3.5 X 10(8) M-1 for the normal form. Moreover, the concentrations of monosaccharides required to inhibit the high affinity form were about 3 times less than those required to inhibit binding of the normal form. The two forms, however, have identical molecular weights (32,000) under reducing and nonreducing conditions, bind anti-lectin antibodies in the same way, and give identical peptide maps after V-8 protease digestion. The structural basis for the different binding affinities of the two forms remains unknown.